Evacuation of microscopic air bubbles from Dacron reduces complement activation and platelet aggregation.
Complement activation by biomaterials may play an important role in vascular graft failure since the physiologically active polypeptides, C3a and C5a, have several relevant properties. C3a promotes platelet aggregation and release, and C5a activates neutrophils, which may stimulate platelet aggregation by liberation of platelet activating factor or by a direct neutrophil platelet interaction. Microscopic air bubbles (nuclei) are found in the surface roughness or pores of most biomaterials, and their number and size are related to the surface tension of the material. Therefore two interfaces can be postulated to exist when Dacron is exposed to blood: (1) a blood/biomaterial, and (2) a blood/air interface. These air nuclei in the surface and the biomaterial itself are capable of activating complement. The purpose of these experiments was to eliminate these surface nuclei from Dacron by a process termed denucleation and subsequently to determine the effect of this intervention on complement activation and platelet aggregation in vitro. Dacron was denucleated by pretreatment that involved serial rinsing with ethanol and degassed buffer that results in replacement of the air nuclei by buffer. Both control and denucleated pieces of Dacron (2, 4, and 6 cm2) were then incubated in human plasma. Each plasma sample was assayed for complement activation products (C3a, C5a, and C4a) by means of radioimmunoassays, and the degree of autologous platelet aggregation that resulted from the addition of a portion of each incubated plasma sample to an autologous platelet suspension was measured. There was a significant reduction in C3a and C5a in the plasma samples incubated with denucleated Dacron as compared to control Dacron (p less than 0.001, analysis of variance [ANOVA]).(ABSTRACT TRUNCATED AT 250 WORDS)